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Key Highlights

This report presents the results of an independent assessment of the performance of the District
of Columbia Sustainable Energy Utility (DCSEU) energy programs against established
benchmarks for Fiscal Year 2018 (FY2018). In FY2018, the DCSEU achieved the minimum
target for the first five benchmarks and achieved the maximum target for three of the five
benchmarks with maximum targets (Table 1). However, after the second year of the contract,
the DCSEU is behind pace on the five-year external funds cumulative benchmark assuming
equal progress is intended each year.

Table 1: FY2018 Performance Benchmarks Summary
Benchmark Minimum Maximum

Benchmark
Type Target Target

Annual 1. Reduce Electricity Consumption

CUPTIETNERS 2 Reduce Natural Gas Consumption P P
Target 3. Increase Renewable Energy Generating Capacity P P
4. Improve Energy Efficiency of Low-  a. Expenditures P n/a
ANTEINEIG[EI8 income Properties b. Savings P X
5. Increase Green-collar Jobs P X
Five-year
Cumulative 6. Leverage External Funds 28% 14%

Target

The cost of first-year energy savings for DCSEU energy efficiency programs declined from
FY2017 to FY2018, though the cost for renewable energy savings increased slightly. In addition,
the cost of first-year energy savings for the DCSEU in FY2018 is less than that of nearby PECO
Energy, Baltimore Gas & Electric, and Philadelphia Gas Works. This indicates that the DCSEU
is delivering programs at a cost that is better than neighboring utilities although there may be
other factors in these jurisdictions that affect both costs and savings. Lastly, cost-effectiveness
testing found that the DCSEU portfolio was cost-effective as a whole, although the Low-income
Emergency Equipment Replacement program was not cost-effective.

NMR 1
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Executive Summary

NMR Group, EcoMetric Consulting, Demand Side Analytics, BluePath Labs, and Setty i
collectively referred to as the NMR team 1 were contracted by the District of Columbia
Department of Energy and Environment (DOEE) to evaluate the energy-efficiency and
renewable energy programs implemented by the District of Columbia Sustainable Energy Utility.
This report presents the results of our independent assessment o f t he DFB&IEYEdE s
2018 programs, including performance against established benchmarks. The DCSEU FY2018
programs began on October 1, 2017 and ended on September 30, 2018.

Unlike the previous DCSEU contract, which involved a series of one-year renewals, the current

DCSEU contract has a five-year base period, with an option to extend for an additional five

years. The DCSEU officially began working under this new multiyear contract in April 2017. The
DCSEU6s performance against e ddsedoh all selsuitdattainedn ¢ h ma r k
against performance benchmarks under Option Year 6 of Contract No. DDOE-2010-SEU-001

combined with FY2018 results achieved under the new multiyear contract.

For more details on our evaluation methodology and findings for each of the DCSEU residential
and commercial programs selected for evaluation in FY2018, please review the Evaluation of
DC Sustainable Energy Utility FY2018 Programs report. In addition, Appendix A provides
descriptions for each of the program tracks offered by the DCSEU in FY2018.

NMR 2
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PERFORMANCE BENCHMARK AND TRACKING GOALS ASSESSMENT

The DCSEU contract specifies performance benchmarks related to energy savings, renewable
energy generation capacity, expenditures, leveraging funds, and job creation that the DCSEU is
responsible for achieving, as outlined in Table 2. Three of the benchmarks provide performance
incentives associated with meeting or exceeding the minimum performance targets on an
annual basis and cumulative basis, while the leveraging external funds benchmark provides an
incentive at the end of the five-year contract period. Additionally, the low-income and green jobs
benchmarks only provide incentives for meeting or exceeding the targets on an annual basis.
Likewise, penalties will be assessed on an annual basis if the DCSEU fails to achieve the
minimum targets for the low-income and green jobs benchmarks, while penalties for the electric,
gas, renewable energy, and leveraging funds benchmarks will be assessed at the end of the
five-year contract period if the DCSEU fails to achieve the cumulative minimum targets.

In FY2018, the DCSEU achieved the minimum target for each of the first five benchmarks
(Table 2). In addition, the DCSEU achieved the maximum target for three of the five
benchmarks with maximum targets. However, after the second year of the contract, the DCSEU
is behind pace on the five-year external funds cumulative benchmark for both the minimum
(28%) and maximum targets (14%), which should be near 40% assuming constant 20%
progress is made each year.

Table 2: FY2018 Performance Benchm arks Summary

o Minimum .
Benchmark Verified Maximum Benchmark
Benchmark Benchmark

Type Results
4 Achieved

Target Target Achieved

1. Reduce Electricity
Consumption (MWh)
Annual

2. Reduce Natural Gas

Cumulative i 4,235,994 2,250,770 P 3,410,258 P
Consumption (Therms)

227,414 121,756 P 172,945 P

Target
3. Increase Renewable Energy
. . 4,080 1,380 P 2,000 P
Generating Capacity (kW)
4. Improve
Energy a. Expenditures $4,130,208  $3,900,168 P n/a n/a
Efficiency
Annual
Target of Low- b. Savings
arge income -+ =aving 44,916 23,278 P 46,556 X
) (MMbtu)
Properties
5. Increase Green-collar Jobs 86.5 66 P 88 X
Five-year
@nIlETYEEY 6. Leverage External Funds $707,992 $2.5M 28% $5.0M 14%

Target
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Figure 1 illustrates the percentage progress towards each of the first five benchmarks. The
DCSEU exceeded the first four minimum targets by a substantial degree i ranging from 187%
for gas savings to 296% for renewable energy capacity. While the DCSEU achieved the
minimum targets for the low-income expenditure and the green jobs benchmarks, they did so to
a lesser degree i with achievements of 106% and 131%, respectively.

In addition, the DCSEU exceeded the maximum target for each of the first three benchmarks i
with achievements of 131% for electric savings, 124% for gas savings, and 204% for renewable
energy capacity. However, the DCSEU fell just short of the maximum target for both the low-
income savings (96%) and green jobs (98%) benchmarks.

Figure 1: FY2018 Achievement of Annual Performance Benchmarks

300%
296%
250% B % of Minimum Target
200% % of Maximum Target
188% desee
150%
131%
100%
106%
50%
0%
Electric Gas Savings Renewable Low-income Low-income Green Jobs
Savings Capacity Savings Spend
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Figure 2 displays progress towards the five-year cumulative performance benchmarks with a
red line shown at the 40% level to illustrate the second year goal assuming constant linear
progress. At about 50%, the DCSEU is ahead of pace on the minimum benchmarks for electric
and gas savings and on pace for the maximum benchmarks. At 94%, the DCSEU has almost
achieved the minimum five-year target for renewable capacity and is well ahead on the
maximum target (82%). As described earlier, the DCSEU is behind pace for both the minimum
(28%) and maximum (14%) targets for leveraging external funds.

Figure 2: Progress towards Five-Year Cumulative Performance Benchmarks
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

B % of Minimum Target

% of Maximum Target

Electric Savings Gas Savings Renewable Capacity  External Funds

Table3di spl ays the DCSEUO®Gs progr es sThetb€8EJrachieved t s t wo
21,406 kW of summer peak demand savings, which represents nearly 1% of District peak

demand usage in 2018. In addition, DCSEU completed 127 projects with large energy users in

FY2018.

Table 3: FY2018 Progress Towards Tracking Goals

Tracking Goal Evaluated
Number

Reduce Growth in Peak Demand (kW) 21,406

Reduce Growth in Energy Demand of Largest Energy Users 127

The FY2017 and FY2018 DCSEU programs are estimated to have saved a combined 94,677
metric tons of annual CO2 emissions. The FY2018 avoided emissions of 52,040 metric tons
represents 0.7% of the estimated District-wide emissions of 7,552,734 metric tons in 2016. In

! The electricity savings and gas savings benchmarks generally have larger incremental annual savings goals during
the latter years of the five-year contract.

NMR 5
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addition, the FY2017 and FY2018 DCSEU programs are projected to yield 2,617,897 MWh in
lifetime electricity savings and 37,156,011 therms in lifetime natural gas savings over the full life
of the measures.

COST-EFFECTIVENESS ASSESSMENT

The NMR team calculated the costs of saved energy and conducted cost-effectiveness testing
forthe DCSE UG s 8prédtaing.

Costs of Saved Energy

To inform future planning of budgets and savings goals, we calculated the DCSEUG s
acquiring the FY2018 verified energy savings. The cost of gross and modified gross first-year
electricity savings, excludingt h e D C $ehewaébkes programs, was $123 per megawatt hour
($123/MWh) and $114/MWh, respectively (Table 4). In addition, we calculated that the
DCSEUG6s cost malified gross aestricidy salings from renewables programs was
$240/MWh and $193/MWh, respectively. For natural gas savings, the D C S E Ucbst of gross
and modified gross savings, excluding renewables programs, was $2.30/therm and
$1.75/therm, respectively.

Modified gross electricity savings exceed gross electricity savings due to adjustments for line
losses, as well as for spillover from renewable energy projects (see Section 1.1.1 for more
detail). In addition, modified gross natural gas savings exceed gross natural gas savings due to
the exclusion of cross-fuel interactive effects (see Section 1.1.2 for more detail).

Table 4: DCSEU FY2018 Cost of First-Year Energy Savings

, Cost per Unit of Saved Energy
Fuel Savings Type

Gross Modified Gross
Electric savings excluding renewables $123/MWh $114/MWh
Electric savings from renewables only $240/MWh $193/MWh
Gas savings excluding renewables $2.30/therm $1.75/therm

The DCSEUOG6s @mss enerfiyosavings across the entire portfolio declined by 23% from
$42/MMBtu in FY2017 to $33/MMBtu in FY2018. While the cost of gross savings for both
electric (from $162/MWh) and gas (from $3.19/therm) energy-efficiency programs also declined,
the cost for gross electricity savings from renewables programs rose slightly from $236/MWh in
FY2017.

At $123/MWh, t h e Dd$ flerd@ss electricity savings in FY2018 is less than the cost for
PECO Energy ($147/MWh) from June 2017 to May 2018 and substantially less than the cost for

cost

Baltimore Gas & Electric ($232/MWh) from 2017. In additon,t he DCSE U &<ostHor 2 0 1

gross gas savings ($2.30/therm) is less than one-half the cost for Philadelphia Gas Works
($6.25/therm) from Sept. 2017 to Aug. 2018. While these comparisons are useful, it is important
to understand that these jurisdictions have different markets, savings goals, regulatory
requirements, cost-effectiveness tests, program maturity, and delivery systems, which may
affect both costs and savings.

NIVIR
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Cost -effectiveness Testing

The NMR Team conducted a benefit-cost analysis of t h e D C FE2018 wfferings at the
program and portfolio level using a Societal Cost Test (SCT). The SCT examines cost-
effectiveness from the perspective of the utility, program participants, and non-participants. The
model inputs were taken largely from DCSEU tracking data, which were then adjusted using the
results of the FY2018 evaluation. The mechanics of the DCSEU tracking database are well-
organized to facilitate benefit cost modeling and their application was well-documented.
However, several of the financial assumptions used to monetize program impacts were
outdated as the primary analysis used to develop the forecast is almost five years old.
Therefore, four scenarios were considered for the FY2018 benefit-cost analysis:

1 Modified Replica: This scenario replicated the DCSEU cost-effectiveness calculations
to ensure that our model returned comparable results to the DCSEU model. Once we
confirmed that our model produced similar results with the same data, we implemented
some corrections to inputs and formulas.

1 Updated Avoided Costs: This scenario incorporated an updated avoided cost forecast
to monetize program benefits.

1 Gross Verified Savings: This scenario relied on the updated avoided cost forecast and
incorporates the realization rates as determined by the impact evaluation.

1 Net Verified Savings: This scenario relied on the updated avoided cost forecast and
adjusted the tracked savings by both the realization rate and net-to-gross ratio.
Incremental measure costs are discounted by the applicable free-ridership rate.

Table 5 lists the DCSEU portfolio-level cost-effectiveness ratios under each scenario. The NMR
team found that the DCSEU program portfolio, when taken as a whole, was cost-effective under
each of the four scenarios. SCT benefit/cost ratios declined from 2.34 in the Modified Replica
scenario to 1.83 under the Net Verified Savings scenario. These results mean that, from a
societal cost test perspective, for every $1.00 spent, the District realized between $2.34 to $1.83
return on its investment.

All of the individual programs implemented by the DCSEU were cost-effective with the exception
of Low-income Emergency Equipment Replacement, which was not cost-effective under any of
the four scenarios.

Table 5: FY2018 Portfolio -level Societal Cost Test Results

Scenario Benefit/Cost Ratio

Modified Replica 2.34
Updated Avoided Costs 1.88
Gross Verified Savings 1.87
Net Verified Savings 1.83

In Section 2.2.3, we offer recommendations to improve the accuracy of future cost-effectiveness
testing.

NMR 7
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CONCLUSIONS & RECOMMENDATIONS

Our assessmentof DCSEUGs pr ogrite BYR018 benelamartssfound that the DCSEU
is succeeding in meeting the minimum targets for the first five benchmarks. In particular, the
DCSEU exceeds both the minimum and maximum targets for the portfolio electricity savings,
portfolio gas savings and renewable energy generating capacity benchmarks by a significant
amount. While DCSEU improved performance in FY2018 on the green jobs benchmark and, in
particular, the low-income savings benchmark, they fell just short of achieving these maximum
targets. Given how close the DCSEU was to reaching the maximum green jobs and low-income
savings benchmarks, we anticipate they will achieve both in FY2019. However, the DCSEU is
falling behind on the five-year cumulative leveraged funds benchmark assuming equal progress
is made each year; this benchmark should be a focus for FY2019 and future years. Because the
full array of benchmarks reflects diverse and sometimes competing objectives, achieving the
benchmarks requires constant monitoring on the part of the DCSEU.

The cost of FY2018 energy savings declined from FY2017 for electric and gas energy-efficiency
programs, indicating that DCSEU has improved the effectiveness of its operations. However,
the cost for electricity savings from renewables programs increased slightly. In addition, the cost
of FY2018 energy savings for the DCSEU continues to be less than that for neighboring utilities.

The cost-effectiveness testing found that the DCSEU portfolio was cost-effective, except for the
Low-income Emergency Equipment Replacement program. The DCSEU should assess the
design and delivery of this program in an effort to improve cost-effectiveness.

For detailed recommendations regarding specific DCSEU programs, please see Appendix B.

NIVIR
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Section 1 Assessment of Performance Benchmark s
and Tracking Goals

In this section, we assess the DCSEUG &Y2018 progress towards its performance benchmarks
and tracking goals. We also provide information regarding lifetime energy savings and
reductions in greenhouse gas (GHG) emissions.

1.1 PERFORMANCE BENCHMARKS

In this section, we assess the DCSEUO §-Y2018 progress towards each of the following
performance benchmarks:

1 Reduce Electricity Consumption

Reduce Natural Gas Consumption

Increase Renewable Energy Generating Capacity
Improve the Enerqy Efficiency of Low-income Properties
Increase the Number of Green-collar Jobs

Leverage External Funds

= =4 =4 A A

1.1.1 Reduce Electricity C onsumption

The enumerated benchmark for reductions in electricity consumption states that DCSEU shall
develop and implement energy-efficiency programs that directly lead to annual reductions of
weather-normalized total electricity consumption, measured as a percentage of the total
consumption of electricity in the District in 2014. The contract requires that DCSEU achieve a
minimum of 121,756 MWh savings across the first two years, which represents 1.06% of 2014
weather-normalized consumption in the District. The maximum target equals 172,945 MWh
savings, which represents 1.5% of 2014 weather-normalized consumption in the District.

The DCSEU tracks electric savings in two ways: gross meter-level savings and modified gross
generator-level savings. The gross meter-level savings reflect the annual electric savings that
the customer is expected to receive at the meter. The modified gross generator-level savings
are calculated by increasing all gross meter-level electric savings by 8% to adjust for line losses
and by further increasing savings from renewable energy projects by 15% to reflect spillover.
Spillover reflects the assumption that renewable energy projects are likely to lead to additional
savings beyond the savings from the incentivized projects. The formulas are displayed below.

Modified gross electric savings for solar projects = Gross electric savings * 1.08 * 1.15
Modified gross electric savings for non-solar projects = Gross electric savings * 1.08

Modified gross generator-level savings are used to assess progress towards this performance
benchmark.

Table 6 displays the modified gross generator-level electric savings as tracked by DCSEU, our
calculated portfolio-level realization rate, and the evaluated savings. The realization rate equals
the ratio of evaluated savings to tracked savings (i.e., DCSEU savings recorded in their tracking

NIVIR
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database). The NMR team estimates that the actual portfolio electric savings equals 134,728
MWh for FY2018, which is 99% of the DCSEU reported tracked electric savings. The cumulative
savings across both FY2017 and FY2018 equals 227,414 MWh.

Table 6: Modified Gross Electric Savings Verification

Tracked Modified Gross Realization Rate Evaluated Modified Gross
Savings (MWh) Savings (MWh)
FY2018 135,898 99% 134,728
FY2017 93,958 99% 92,686
Total 229,856 99% 227,414

Our gross savings verification of the FY2018 programs found that DCSEU expended the
appropriate amount of rigor on their savings calculations. In general, the documentation
provided was thorough and the methods and assumptions were suitable. Therefore, we believe
the tracked electricity savings were calculated with a reasonable degree of accuracy.

Table 7 displays our assessment of the D C S E Ujiragress towards the electric savings
benchmark. Our evaluation found that the DCSEU achieved 227,414 MWh in electric savings
across both FY2017 and FY2018, which represents 187% of the minimum cumulative
benchmark and 131% of the maximum cumulative benchmark for the second year of the
contract. The 227,414 MWh figure represents 49% of the minimum five-year cumulative
benchmark and 39% of the maximum benchmark.

Table 7: Reduce Electricity Consumption Benchmark Performance
Minimum Maximum Evaluated Percentof Percent of

Modified Gross Annual Electric

. Target Target Savings Minimum Maximum
SEVLEN(AY) g g ving nimd Xim
(MWh) (MWh) (MWh) Target Target
Year Two Cumulative Target 121,756 172,945 227,414 187% 131%
Five-year Cumulative Progress 461,188 576,486 227,414 49% 39%

Table 8 displays the modified gross electric savings projected over the lifetime of the measures.
Overall, the FY2017 and FY2018 programs are projected to save over 2,600,000 MWh in
lifetime electric savings. The lifetime savings for each measure are calculated by multiplying the
first-year energy savings by its expected lifetime. Because certain measures are subject to
increased efficiency standards in the future, the lifetime savings may be adjusted to reflect this
situation.

Table 8: Lifetime Modified Gross Electric Savings
Evaluated Lifetime

Tracked Lifetime Modified

. Realization Rate Modified Gross Savings
Gross Savings (MWh) (MWh)
FY2018 1,507,610 99% 1,496,844
FY2017 1,140,086 98% 1,121,053
Total 2,647,696 99% 2,617,897
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1.1.2 Reduce Natural Gas Consumption

The contract requires that DCSEU achieve a minimum of 2,250,770 therms of natural gas
savings across the first two years, which represents 0.66% of 2014 weather-normalized
consumption in the District. The maximum target equals 3,410,258 therms of natural gas
reductions, which represents 1.0% of 2014 weather-normalized consumption in the District.

The DCSEU tracks natural gas savings in two ways: gross savings and modified gross savings.
The gross savings reflect the estimated annual savings, including both cross-fuel and like-fuel
interactive effects but excluding free-ridership and spillover. Per the DCSEU contract, modified
gross savings are calculated by excluding cross-fuel interactive effects and are used to assess
progress towards this performance benchmark.

Interactive effects reflect the increase or decrease in energy usage due to the installation of an
energy-efficiency measure. A common example is energy-efficient lighting: an LED bulb
installed in conditioned space produces less waste heat than an incandescent bulb, which then
reduces the energy consumption from cooling equipment but increases consumption from
heating equipment. In this case, the cooling savings is a like-fuel interactive effect (the lighting
and cooling equipment both use electricity), while the heating penalty is likely a cross-fuel
interactive effect (the lighting uses electricity, while the heating equipment likely uses gas).

The NMR team converted the gas savings, which the DCSEU tracks in MMBtu, to therms by
multiplying by a factor of 10.

Table 9 displays the modified gross gas savings as tracked by the DCSEU, our calculated
portfolio-level realization rate, and the evaluated savings. The realization rate equals the ratio of
evaluated savings to tracked savings. The NMR team estimates that the actual portfolio gas
savings equals 2,237,961 therms in FY2018, which is 97% of the DCSEU tracked gas savings
of 2,300,391 therms.

In order to compare gas savings to electricity savings, we converted the gas savings from
therms to MWh.2 At the equivalent of 29,382 MWh, the cumulative FY2017-FY2018 evaluated
gas savings represent about 56% of the comparable electricity savings.

Table 9: Modified Gross Gas Savings Verification

Tracked Modified

Gross Savings

Realization Rate

Evaluated Modified
Gross Savings

(Therms) (Therms)
FY2018 2,300,391 97% 2,237,961
FY2017 2,114,138 95% 1,998,033
Total 4,414,529 96% 4,235,994

The FY2018 realization rate is less than 100% due to the evaluation of the smart thermostat
seasonal savings initiative, which found that gas savings were incorrectly claimed due to a

2 We converted therms to MWh by first dividing by 10 therms per MMBtu then dividing by 3.412 MMBtu per MWh.
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summer deployment (rather than a winter deployment). However, overall, our evaluation found
that the tracked gas savings were calculated with a reasonable degree of accuracy.

Table 10 displays our assessment of the DC S E Upragress towards the gas savings
benchmark. Our evaluation found that the DCSEU achieved 4,235,994 therms in gas savings
across both FY2017 and FY2018, which represents 188% of the minimum cumulative
benchmark and 124% of the maximum cumulative benchmark for the second year of the
contract. The 4,235,994 therms figure represents 50% of the minimum five-year cumulative
benchmark and 41% of the maximum benchmark.

Table 10: Reduce Gas Consumption Benchmark Performance

Minimum Maximum Evaluated Percent of Percent of

Modified Gross Annual Gas

. Target Target Savings Minimum Maximum
Savings
(Therms)  (Therms) (Therms) Target Target
Year Two Cumulative Target 2,250,770 3,410,258 4,235,994 188% 124%
Five-year Cumulative Progress 8,525,645 10,230,774 4,235,994 50% 41%
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Table 11 displays the lifetime modified gross gas savings. Overall, the FY2017 and FY2018
programs are projected to save over 37,000,000 therms in lifetime gas savings. The lifetime
savings for each measure are calculated by multiplying the first-year energy savings by its
expected lifetime. Because certain measures are subject to increased efficiency standards in
the future, the lifetime savings may be adjusted to reflect this situation.

Table 11: Lifetime Modified Gross Gas Savings Verification

Tracked Lifetime Modified Evaluated Lifetime
Gross Savings Realization Rate Modified
(Therms) Gross Savings (Therms)
FY2018 18,562,650 102% 18,850,804
FY2017 20,298,108 90% 18,305,207
Total 38,860,758 96% 37,156,011

1.1.3 Increase Renewable Energy Generation C apacity

The DCSEU is tasked with increasing the renewable energy generation capacity in the District,
primarily through the installation of solar photovoltaic (PV) and solar thermal systems. The
contract requires that the DCSEU provide incentives to fund the installation of a minimum of
1,380 kW of renewable energy generating capacity across the first two years. The maximum
target is 2,000 kW.

According to the DCSEU tracking database, solar PV systems were installed at ten sites during
FY2018. These installations spanned two programs, as illustrated in Table 12.

Table 12: FY2018 Solar System Summary

S NEE Track Numper of Trackgd Solar Verifigd Solar
Number Sites Capacity (kW) Capacity (kW)

Solar PV Market Rate 7101PVMR 9 1,743 1,743

Low-income Multlfamlly 7612LICP 1 93 93

Comprehensive

Total 10 1,836 1,836

For these ten sites, we summed the renewable energy capacity of solar PV or solar thermal
systems using the KWLoad variable® included in the DCSEU tracking database. The NMR team
verified that the generation capacity matched the DCSEU tracking data for the five solar projects
that were reviewed as part of the impact evaluation. Therefore, we estimate that the actual
renewable energy generation capacity is 1,836 kW, which equals the DCSEU tracked capacity
of 1,836 kW. The majority of FY2018 renewable energy projects were completed at commercial
buildings.

Table 13 displays our assessment of the D C S E Ugiagress towards the renewable energy
generating capacity benchmark. Our evaluation found that the DCSEU incentivized 4,080 kW of

® The KWLoad variable reflects the electric generation capacity of solar PV systems in Alternating Current kilowatts.
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renewable generation capacity across both FY2017 (2,244 kW) and FY2018 (1,836 kW), which
represents 296% of the minimum cumulative benchmark and 204% of the maximum cumulative
benchmark for the second year of the contract. The 4,080 kW figure represents 94% of the
minimum five-year cumulative benchmark and 82% of the maximum benchmark.

Table 13: Renewable Energy Capacity Benchmark Performance
Minimum Maximum Evaluated Percent of Percent of

Electric generation capacity from

solar PV and solar thermal sources Target Target Savings Minimum Maximum
(kW) (kW) (kW) Target Target

Year Two Cumulative Target 1,380 2,000 4,080 296% 204%

Five-year Cumulative Progress 4,350 5,000 4,080 94% 82%

1.1.4 Improve the Energy Efficiency and Renewable Energy Generating C  apacity
at Low-income Properties

Per the DCSEU contract, the low-income benchmark includes two separate metrics:

1 Spend 20% of Sustainable Energy Trust Fund (SETF) funds on low-income housing,
shelters, clinics, or other buildings serving low-income residents in the District.

1 Achieve 46,556 MMBLtu in electricity and natural gas savings from low-income programs.

In order to verify that tracked low-income program expenditures and savings were accrued to
eligible low-income projects, we reviewed the 28 low-income multifamily projects that were
sampled for the FY2018 evaluation to ensure that they met the low-income program
requirements. For FY2018, low-income households are defined as those with annual incomes
equal to or below 80% of the Area Median Income (AMI) or 60% of the State Median Income
(SMI). Affordable, low-income housing in the District is defined as one of the following:

a. A single home where the owner or occupant meets the definition of low-income
household;

b. A multifamily building where at least 66% of the households meet the definition of low-
income household;

c. Buildings owned by non-profit organizations or the government that meet the definition of
low-income households; or

d. Buildings where there are contracts or other legal instruments in place that assure that at
least 66% of the housing units will be occupied by low-income households.*

In addition to low-income housing, the DCSEU contract allows low-income programs to target
shelters, clinics, or other buildings serving low-income residents in the District. After reviewing
supporting documentation and third-party sources, the NMR team was able to verify that all 28
sampled low-income multifamily projects met at least one of these low-income criteria. Table 14

“A L eingome i Income Qualifcat i on FY17. 0
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displays these 28 sites and notes the verification category or categories they met to achieve
low-income status.

Table 14: FY2018 Low -income Site Verification

M Project Verified
Program Track Site ID { e Site Name (eYr/|I\|I)e Verification Criteria
163 low-income units out of 163
23846 15449 Douglas Knolls
¢ (100%); meets 66% threshold (b)
594 |low-income units out of 594
100%); % threshold; Li
1344 15592 Paradise at Parkside Y (100 0)’. meets 66 0 threshold; |st§d
as Section 8 Housing on DC website
(b)
Samuel Kelse Listed on HUD Affordable Housing
24691 15737 y Y site as LIHTC; Provided Tax Credit
Apartments
Regulatory Agreement (d)
Income 162 low-income units out of 162
24936 15743 Douglas Knolls Y
Qualified d (100%); meets 66% threshold (b)
Efficiency Fund Listed on HUD Affordable Housing
76101QEF i i : i i
( QEF) 1457 15359 Cavalier Apartments v site as LIHTC; 428 low-income units
(Hubbard Place) out of 487 (88%); meets 66%
threshold (b)
FHQC List; Li Publi
1446 15360  Christ House Y I RO Hsib Hsfih) @15 Ruldle
Housing on DC website (c)
Listed on HUD Affordable Housing
23592 15368 The Avenue Y site; Listed as Public Housing on DC
website; 100% low-income units (b)
| Kel Li HUD Aff leH i
23555 15437 Samuel Kelsey v isted on _ U ordable Housing
Apartments site as LIHTC (b)
2568 15955 Washington View v List_ed as Public Housing on_DC
Apartments website; 100% low-income units (b)
326 low-income units out of 327
1606 15970 Manor Village Y
"'ag (99.7%): meets 66% threshold (b)
Garden Village
1771 15971  Apartments’i The Y 100% low-income units (b)
Low-income Villages of Parkland
Prescriptive 1605 15977 Shipley Park v Listed as LIHT(F on HUD Affordable
Rebate Apartments Housing Site (b)
(7613LIRX) 16502 15981 Skyland Y 100% low-income units (b)
8241 16052 The Normandie Y 100% low-income units (b)
170 low-income units out of 180
6583 16053 The Cromwell Y
(94%); meets 66% threshold (b)
The Winchester- 53 low-income units out of 64 (83%);
25163 16076 Y
Luzon Apartments meets 66% threshold (b)
8374 16081 Linwood Apartments Y 100% low-income units (b)
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: Project ) Verified I L
Program Track Site ID Site Name Verification Criteria
ID (Y/N)
Frederick Douglas . .
419 16091 9 Y 100% low-income units (b)
Apartments
. Provided Affordable Housi
12468 15884 Deanwood Hills Y rovide ordable Housing
Covenant (d)
Listed as Section 8 Housing on DC
378 12736 Parkchester v website; Prpwded DHCD Indenture of
Apartments Restrictive Covenants for Low-
income Tax Credits (d)
On DCHo u s iNewyMaoketg |
7045 6836 Conway Center Y Tax Credits page; Will house 200
low-income families (c)
. . . 0
11042 9456 Saint Stephens v Rent level fc?rm provided with 100%
Apartments low-income rents (b)
8795 13433 Portner Flats v 100% Iov.v--income l-m.its or units
Apartments receiving subsidies (b)
. Featured on DCHA website as
sOWsIncome ffordable housing communit
. . a )
Multifamily 15814 13523 Plaza West Y d . J
. Overseen by DHCD; Provided
Comprehensive Affordable Housing C t (d
(7612LICP) ordable Housing ovejnan (d)
Overseen by DHCD; Provided Low-
15084 14427 West End i Square v income Covenant/Affo-rd.abI.e Housing
50 Covenant; Income limits listed on
website meet low-income levels (d)
Provided Affordable Housing
8333 14743 Hillton Apartments v Covenant; According to application,
PAp 90 low-income units out of 105
(86%); Meets 66% threshold (d)
Listed as Public Housing on DC
website; Listed on DCHA website;
710 15044 Claridge Towers Y . . .
Serves senior and disabled residents
(c)
1460 15362 Minnesota Terrace Tenant list with voucher numbers

Apartments

provided

Based on our review of the 28 sampled projects, we assume that all program costs and savings
allocated to low-income programs were accrued by eligible low-income properties.

Next, we assessed progress towards the expenditure benchmark, followed by the savings

benchmark.
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1.1.4.1 Spend 20% of SETF furatd_owincome Housing, Shelters, Clinics, ath@r Buildings
The DCSEU contract specifies that the calculation of the low-income spend percentage include
portfolio-wide administrative and support costs in the denominator but not the numerator.
Therefore, the NMR team applied the following equation:

Low-income program costs

Low-incom nd % = -
0 come spend % Cumulative program costs

+ Portfolio administrative &
support costs

Table 15 displays our assessment of D C S E Updogress towards the low-income expenditure
benchmark. Based on total FY2018 portfolio expenditures of $19,500,841, the contract requires
that DCSEU spend a minimum of $3,900,168 (20%) on low-income programs. There is no
maximum target for low-income expenditures.

DCSEU reported that they spent $4,130,208 across the eight low-income programs, which
represents 106% of the target.

Table 15: FY2018 Low -income Expenditure Benchmark Performance

Minimum Evaluated Percent of Minimum

Measurement

Target Number Target
Dollars spent on low-income properties $3,900,168 $4,130,208 106%
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1.1.4.2 Achieve 46,556 MMBtu in Electricity anda&Savings from aw-income Programs

In Table 16, we list the tracked energy (electric plus gas) savings and evaluated savings for
each of the eight low-income programs offered by the DCSEU in FY2018. Overall, the DCSEU
tracking database reported 44,713 MMBtu in savings and we verified 44,916 MMBtu.”

Table 16: FY2018 Low-income Savings by Program
Tracked Modified Evaluated Modified

Program Gross Savings Gross Savings
(MMBtu) (MMBtu)

Low-income Emergency Equipment

7413LIER 63 63
Replacement
Impl tati tractor Direct
mplementation Contractor Direc 26101CD! 6.998 6,998
Install
Income Qualified Efficiency Fund 76101QEF 5,319 5,319
Low-income Custom Projects 7610LICP 148 150
Low-income Mult|famlly 7612LICP 15,911 16,115
Comprehensive
Low-income Prescriptive Rebate 7613LIRX 14,504 14,500
Retall Lighting Food Bank 7717FBNK 430 430
Low—mcome Ho.me Energy 7717HEKT 1,340 1,340
Conservation Kit
Total 44,713 44,916

Table 17 di spl ays our a s s e s sogress towam$ theD@vSrEdhé savinys
benchmark. The contract requires that the DCSEU achieve a minimum of 23,278 MMBtu
savings from low-income programs. The maximum target equals 46,556 MMBtu.

Our evaluation found that DCSEU achieved 44,916 MMBtu in energy savings from low-income
programs, which represents 193% of the minimum target and 96% of the maximum target. This
represents significant progress compared to FY2017, when 62% of the maximum target was
achieved. According to DCSEU, the continued maturation of the Income Qualified Efficiency
Fund program and strong contractor engagement contributed to improved results in FY2018. As
discussed in more detail in Section 2.1, the costs of saved energy for low-income programs is
typically multiple times greater than for other types of programs.

Table 17: FY2018 Low-income Savings Benchmark Performance

. . . Percent of Percent of
Minimum Maximum Evaluated

Measurement Minimum Maximum

Target Target Number

Target Target
Modified gross electric savings plus
modified gross gas savings from 23,278 46,556 44,916 193% 96%
low-income programs (MMBtu)

® The DCSEU tracking database reports natural gas savings in MMBtu and electricity savings in kWh. The kWh
electricity savings were converted to MMBtu by multiplying by a factor of 0.003412.
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1.1.5 Increase the Number of Green -collar Jobs

This benchmark requires that the DCSEU create green jobs in the District during each year of
the contract. The contract requires that the DCSEU create a minimum of 66 full-time equivalent
(FTE) jobs each year. The maximum annual target is 88 jobs.

In order to calculate the number of FTE jobs created, the contract specifies the following criteria:
1 One FTE green job equals 1,950 hours worked by the DCSEU staff and subcontractors.

1 One FTE green job equals $200,000 worth of DCSEU incentives provided to customers
or manufacturers.

1 Only direct jobs are to be considered. Indirect jobs and induced jobs are not counted.

In order to calculate the number of green jobs created by the DCSEU staff and subcontractors,
DOEE provided a spreadsheet of payroll hours worked by the DCSEU staff and subcontractors
during FY2018. The NMR team divided the total number of hours worked by 1,950 to yield the
number of green jobs created by the DCSEU (Table 18).

In addition, the DCSEU provided a spreadsheet with the total incentive amount distributed in
FY2018, which equaled $9,526,495. However, a portion of these incentives flowed through
DCSEU subcontractors, whose created jobs were already counted under the payroll hours
calculation. Therefore, we excluded a total of $2,716,807 in subcontractor incentives and used
the remaining $6,809,688 as the basis for the calculation of jobs created due to incentives
(Table 18).

Table 18: FY2018 Green Jobs Calculation

Total Hours or Assumed Hours or Number of Green
Category Dollars Dollars per Job Jobs Created
(A) (B) (A/B)
DCSEU Staff Hours 75,537 hours 1,950 annual hours 38.7
DCSEU Subcontractor Hours 26,749 hours 1,950 annual hours 13.7
Incentive Dollars $6,809,688 $200,000 34.0
Total Green Jobs Created 86.5

Table 19 displays our assessment of the DCSEU® progress towards the green jobs benchmark.
We calculated that the DCSEU created 86.5 jobs, which represents 131% of the minimum target
and 98% of the maximum target. According to DCSEU, higher than expected staff turnover
combined with the time required to replace staff led to falling short of the maximum target,
similar to FY2017.

Table 19: FY2018 Green Jobs Benchmark Performan ce

- . Percent of Percent of
Minimum Maximum Evaluated

Measurement Minimum Maximum

Target Target Number

Target Target
Number of FTE jobs created by the

9 9
DCSEU 66 88 86.5 131% 98%
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1.1.6 Leverage External Funds

The contract requires the DCSEU to secure outside funds, excluding SETF funds or other
District government funds, to support the energy programs implemented by the DCSEU. The
DCSEU is required to obtain a total of $5,000,000 of outside funds over the five-year period of
the base contract. There is no annual target for this benchmark; there is only a cumulative five-
year goal. Therefore, we trackedt h e D C Qfhubbd mogress towards the $5,000,000 five-
year benchmark.

The DCSEU provided the NMR team with a spreadsheet listing details regarding the outside
funds received during FY2018. The DCSEU reported obtaining a total of $268,881 in outside
funds during FY2018, mostly from participating in the PJM forward capacity market (Table 20).

Table 20: FY2018 Leveraged Fund s Calculation

Funding Source Description Amount
PJM Capacity Market Forward Capacity Market Credits $202,743
Creating platform to better utilize

D t t of E o . 63,138
epartment of =nergy building benchmarking data ¢

Focus on Green Tech Event Sponsorship Event Sponsorship $3,000

Total $268,881

Including the reported outside funding of $439,111 from FY2017, we calculate that the DCSEU
has secured a total of $707,992, which represents 28% of the $2,500,000 minimum target and
14% of the $5,000,000 maximum target (Table 21). In order to be on track to meet the minimum
requirement after the second year of the five-year contract, the percent progress should equal
about 40% assuming a linear progression towards the target. While the DCSEU may obtain
greater funding in subsequent years of the contract, the amount obtained in the second year
($268,881) was substantially less than the amount obtained in the first year ($439,111).

Table 21: Cumulative Leverage d Funds Benchmark Performance

.. . Percent of Percent of
Minimum Maximum Evaluated

Measurement Minimum Maximum

Target Target Number

Target Target
Dollars received from external
sources

$2,500,000 $5,000,000 $707,992 28% 14%

1.2 TRACKING GOALS

In this section, we assess the DCSEUG §Y2018 progress towards its two tracking goals:

1 Reduce Growth in Peak Demand
1  Reduce Growth in Energy Demand of Largest Enerqy Users

1.2.1 Reduce Growth in Peak D emand

While the DCSEU is not required to offer programs to exclusively reduce peak demand, demand
savings result from the electric savings programs, and the DCSEU is required to report on
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demand savings. Because the peak demand savings goal is for tracking purposes only, it does
not have a contractual performance target.

The DCSEU tracks peak demand savings in two ways: gross meter-level savings and modified
gross generator-level savings. The contract requires that modified gross generator-level peak
demand savings be used to assess progress towards this tracking goal.

The gross meter-level savings reflect the annual peak demand savings that the customer is
expected to receive at the meter. Per the DCSEU contract, the modified gross generator-level
savings are calculated by increasing all gross meter-level peak demand savings by 6% to adjust
for line losses and by further increasing savings from solar projects by 15% to reflect spillover.
The formulas are displayed below.

Modified gross peak demand savings for solar projects = Gross peak demand savings * 1.06 * 1.15
Modified gross peak demand savings for non-solar projects = Gross peak demand savings * 1.06

The peak demand period occurs between 2:00 PM and 6:00 PM from June through September.
In 2018, the peak load usage for DC was 2,310 MW.©

Table 22 displays the modified gross peak demand savings as tracked by the DCSEU, our
calculated portfolio-level realization rate, and the evaluated modified gross peak demand
savings. The realization rate equals the ratio of evaluated savings to tracked savings. The NMR
team estimates that the actual portfolio peak demand savings equals 21,406 kW, which is 105%
of the DCSEU tracked peak demand savings of 20,346 kW. The 21,406 kW figure represents
0.9% of the estimated peak load usage of 2,310 MW.

Table 22: Modified Gross Summer Peak Demand Savings Verification

Tracked Savings Realization Evaluated Savings

Measurement

(kW) Rate (kW)
Modified gross electric demand
savings during summer peak 20,346 105% 21,406
period

The evaluation team found an incongruence between hours of use and peak demand
coincidence factors for lighting measures which contributed to the higher evaluated than tracked
peak demand savings.

® 2019 Consolidated Report. Potomac Electric Power Company. April 2019. Table 1.2-B.
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The evaluated peak demand savings of 21,406 kW for FY2018 is substantially higher than the
12,409 kW from FY2017 and prior years (Table 23).

Table 23: Evaluated Modified Gross Summer Peak Demand Savings Trends

Measurement FY2014 FY2015 FY2016 FY2017 FY2018
Evaluated modified gross
electric demand savings during 7,912 7,950 8,917 12,409 21,406

summer peak period (kW)

1.2.2 Reduce Growth in Energy Demand Of Largest Energy U sers

While the DCSEU is not required to offer programs aimed exclusively at reducing the energy
usage of large energy users, they are required to track projects with large users. Because the
large user goal is for tracking purposes only, it does not have any contractual performance
targets.

The DCSEU contract6 definition of a large energy user is as follows:

Large energy users are defined as organizations, individuals, or government entities that
own a building with more than 200,000 square feet of gross floor area or own a campus
of buildings in a contiguous geographic area that share building systems or at least one
common energy meter without separate metering or sub-metering, such that their energy
use cannot be individually tracked. Gross floor area includes infrastructure that contain
heated and unheated space that is connected to a qualifying building. Energy-efficiency
or renewable energy measures must be installed in a qualified building or an
infrastructure connected to a qualified building in order to qualify as a large energy user
project.

The DCSEU provided a spreadsheet listing 136 large user projects from FY2018, titled FY2018
Largest Energy Users. Using the addresses listed in this spreadsheet or listed with the given
Company ID in the DCSEU tracking database, we evaluated the large energy user status of the
136 companies. To confirm that the organizations met these specifications, the NMR team
reviewed the DOEE Covered Building List for 2018’, which lists buildings over 50,000 gross
square feet in the DC tax records, which must submit benchmarking data for 2017. For locations
not listed in this document we sought external verification through institution websites, news
articles, or government documents.

For projects completed under organizations that manage multiple sites, their entire portfolio of
properties in DC was considered to assessthe o r g a n i zstatud. onsth®ols this includes
all buildings on a campus; for federal departments this includes all buildings operated by that

" The DOEE Covered Building List for 2018 may be accessed here: https://doee.dc.qov/pubication/download
coveredbuildinglist-2018
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department; and for property management firms this includes their entire portfolio of managed
locations.

Some projects included multiple sites. For these projects, the sum of the property areas was
used to verify large energy user status. Additionally, some sites participated in multiple projects
and project tracks. The number of unique sites participating in each track are listed below (Table
24).

Table 24: FY2018 Large Energy User Sites
Number of Unique

Program Track Sites
Solar PV Market Rate 7101PVMR 2
CI RXT Equipment Replacement 7511 CIRX 62
Market Transformation Value 7512MTV 4
Commercial Upstream 7513UPLT 114
Retrofit i Custom 7520CUST 91
Market Opportunities i Custom 7520MARO 9
New Construction i Custom 7520NEWC 26
Low-Income Multifamily Custom Projects 7610LICP 1
Low-Income Multifamily Comprehensive 7612LICP 4
Low-Income Prescriptive 7613LIRX 33
Retail Lighting 7710LITE 3
Total 349

There was insufficient data to verify nine organizations, however the team was able to verify 127
of 136 organizations (93%) as large energy users. Therefore, based on our review, the DCSEU
completed projects with 127 large energy users in FY2018 (Table 25).

Table 25: FY2018 Large Energy User Verification

Measurement Evaluated Number

Number of large energy users with completed projects 127

The 127 completed projects with large energy users in FY2018 exceeded the number from prior
years, with the exception of 132 projects in FY2016 (Table 26).

Table 26: Evaluated Large Energy User Trends

Measurement FY2014 FY2015 FY2016 FY2017 FY2018
Number of large energy

users with completed 67 52 132 104 127
projects
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1.3 GREENHOUSE GAS REDUCTIONS

While reductions in GHG emissions are neither a performance benchmark nor a tracking goal
for DCSEU, we provide an overview of the reduced GHG emissions resulting from the energy
savings of the DCSEU programs.

Table 29 displays the avoided CO2 equivalent emissions in annual metric tons for FY2017 and
FY2018 based on the evaluated gross savings. The team utilized a GHG emissions calculator
spreadsheet from DOEE to calculate the avoided annual GHG emissions. Overall, we estimate
the DCSEUOGs p rsavedrnaantys 95,000 metric tons of annual CO2 emissions across
FY2017 and FY2018. The FY2018 avoided emissions represent 0.7% of the estimated District-
wide emissions of 7,552,734 metric tons in 2016.

Table 27: Greenhouse Gas Emission Reductions
Avoided CO2 Equivalent Emissions

Year (Metric Tons)
FY2018 52,040
FY2017 42,637
Total 94,677
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Section 2 Cost -effectiveness Assessment

In this section, we describe our evaluation efforts to assess the cost of saved energy and the
cost-effectiveness of the DCSEU programs.

2.1 COST OF SAVED ENERGY

To inform future planning of budgets and savings goals, we calculated the DCSEUG s
first-year verified energy savings in FY2018. In order to calculate the cost of saved energy, the
DCSEU provided the NMR team with program-specific incentive costs for electric and natural
gas measures, as well as portfolio-wide administrative and support costs for FY2018. In order to
calculate total electric and natural gas costs, we allocated the portfolio-wide administrative and
support costs to each program and fuel type based on its program-specific incentive cost. We
then summed the total costs by fuel type and program.

Because renewable energy projects typically cost more per unit of savings than energy-
efficiency projects, we calculated costs separately for energy-efficiency projects and renewable
energy projects. Therefore, we provide the costs for three categories of savings:

1 Electric savings excluding renewables programs
1 Electric savings from renewables programs only
1 Natural gas savings excluding renewables programs

As described in Section 1.1.1, modified gross electricity savings exceed gross electricity savings
due to adjustments for line losses, as well as for spillover from solar projects. In addition,
modified gross gas savings exceed gross gas savings due to the exclusion of cross-fuel
interactive effects, as described in Section 1.1.2. Therefore, the DCSE UG s c malifies
gross energy savings are less than the costs for gross energy savings.

We calculated that the D C S E U 6 s for dirstyear gross and modified gross electricity savings
excluding renewables programs was $123/MWh and $114/MWh, respectively (Table 28). In
addition, we calculated that the D C S E U 6 s forgross aind modified gross electricity savings
from renewables programs was $240/MWh and $193/MWh, respectively. For natural gas
savings, we calculated that the D C S E Ucdst of gross and modified gross savings excluding
renewables programs was $2.30/therm and $1.75/therm, respectively.
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Table 28: DCSEU FY2018 Cost of First-Year Energy Savings

Evaluated Energy Savings Cost per Unit of Saved Energy
Modified Gross Gross Modified Gross

Fuel Savings Type

Electric savings

excluding renewables  $14,950,526 121,731 MWh 131,491 MWh $123/MWh $114/MWh
programs
Electric savings from —— ¢c 734 2,606 MWh 3,236 MWh $240/MWh $193/MWh
renewables programs
Gas savings
. 1,708,386 2,237,961
excluding renewables  $3,925,081 $2.30/therm $1.75/therm
therms therms
programs
Total $19,500,841 595,076 MMBtu 683,487 MMBtu $33/MMBtu $29/MMBtu

The DCSEUOG s c 0 s t enérgyrdeclmedvby 23% from $42/MMBtu in FY2017 to
$33/MMBtu in FY2017 across the entire portfolio (Table 29). While the cost of energy savings
for both electric and gas energy-efficiency programs declined, the cost for electricity savings
from renewables programs increased slightly.

According to DCSEU, the decreased cost of energy savings resulted from a multitude of
continuous improvement efforts focusing on program service delivery excellence and targeting
more cost-effective solutions.

In order to compare the cost of saved electricity to the cost of saved gas, we converted the gas
savings from therms to an MWh equivalent.® At $78/MWh in FY2018 and $109/MWh in
FY2017, the cost of gross gas savings is less than the cost of gross electricity savings (at
$123/MWh and $162/MWh, respectively).

Table 29: DCSEU Trends for Costs of First-Year Gross Energy Savings

Fuel Savings Type FY2018 FY2017

Electric savings excluding renewables programs $123/MWh $162/MWh
Electric savings from renewables programs $240/MWh $236/MWh
Gas savings excluding renewables programs $2.30/therm $3.19/therm
Total $33/MMBtu $42/MMBtu

Due to the similar geographic location and climate, we compare the D C S E Wchss$s of first-year

electricity savings to those from two nearby utilities: PECO Energy in Pennsylvania and

Baltimore Gas & Electric (BG&E) in Maryland. | n addi ti on, we compare DCSE
year gas savings to the costs for Philadelphia Gas Works (PGW) which serves the city of

Philadelphia. While these comparisons are useful, it is important to understand that these

jurisdictions have different markets, savings goals, regulatory requirements, cost-effectiveness

tests, program maturity, and delivery systems, which may affect both costs and savings.

PECO Energy serves the city of Philadelphia and surrounding counties, which are less urban
than DC. PECO is subject to Pe nn sy | v ani awhish reurées that2e08ergy-efficiency

& We converted therms to MWh by first dividing by 10 therms per MMBtu then dividing by 3.412 MMBtu per MWh.
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programs achieve nearly a 4% cumulative reduction in annual electricity use (or approximately
0.8% per year) over the five-year period of the Phase Ill programs that launched in 2016. In
addition, at least 5.5% of savings must come from programs solely directed at low-income
customers in multifamily housing and at least 3.5% from government, non-profit, and
institutional organizations. Pennsylvania Act 129 requires the portfolio of programs offered by
each electric distribution company to be cost-effective using a modified version of the Total
Resource Cost (TRC) test. The TRC typically includes a more limited range of benefits than the
Societal Cost Test employed by DC.

BG&E services the city of Baltimore, as well as surrounding counties, which are less urban than

DC. Beginning with the 2016 program year, the Maryland EmPOWER programs are designed to

achieve an annual incremental gross energy savings equivalent to 2.0% of the weather

normalized gross retail sales baseline, with a ramp-up rate of 0.20% per year. The programs are

screened on four factors: cost-effectiveness, impact on the rates of each ratepayer class, impact

on jobs, and impact on the environment. Mar y|l and requires that each uti
effective at both the residential and commercial sector-level using the Total Resource Cost test.

In comparison, the DCSEU has multiple benchmarks, in particular low-income and green jobs,
that may impact costs. In addition, the DCSEU budget and goals are a fraction of those for
either PECO or BG&E, although substantially greater than for PGW.

At $123/MWh, th e D C S E2@L8 cost for gross electricity savings is less than the cost for
either PECO ($147/MWh) or BG&E ($232/MWh) (Table 30). Because PECO and BG&E only
offer electric energy-efficiency programs, we only compare the costs to save electricity.
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Table 30: Comparison of Cost of First-Year Gross Electricity Savings

Cost per Unit of

Evaluated

: . SEWET
Period Electricity -

Savings (MWh) Electricity

¢ ($/MWh)
DCSEU excluding FY2018 $14,950,526 121,731 $123
renewables FY2017 $13,469,131 82,888 $162
PECO%Y June 2017 i May 2018 $57,241,000 390,151 $147
June 2016 1 May 2017 $52,225,000 210,689 $248
BGEE™2 2017 $104,114,861 448,234 $232
2016 $105,736,633 518,117 $204

9 Pennsylvania SWE Annual Report Act 129 Program Year 8. NMR Group, Ecometric Consulting, Demand Side
Analytics.

http://www.puc.state.pa.us/filing_resources/issues laws requlations/act 129 information/act 129 statewide evaluat
or_swe_.aspx

10 Pennsylvania SWE Annual Report Act 129 Program Year 9. NMR Group, Demand Side Analytics, BrightLine
Group Ecometric Consulting.

http://www.puc.state.pa.us/filing_resources/issues_laws_requlations/act 129 information/act 129 statewide evaluat
or_swe_.aspx

! verification of the 2016 Empower Maryland Energy Efficiency Program Impact Evaluation. Itron. October 20, 2017.
The Empower Maryland Energy Efficiency Act STANDARD REPORT OF 2017 With Data for Compliance Year 2016.
Maryland Public Service Commission. September 2017.

12 yerification of the 2017 Empower Maryland Energy Efficiency Program Impact Evaluation. Itron. October 5, 2018.

The Empower Maryland Energy Efficiency Act STANDARD REPORT OF 2018 With Data for Compliance Year 2017.
Maryland Public Service Commission. February 2018.
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At $2.30/therm,t h e D CS E U & sostFol¥dto8slgas savings is less than one-half the cost
for Philadelphia Gas Works ($6.25/therm) (Table 31). A similar situation occurred in FY2017 as
well.

Table 31: Comparison of Cost of First -Year Gross Gas Savings
Cost per Unit

Gas Savings

Region Period of Saved Gas
(Therms) ($/Therm)
DCSEU excluding FY2018 $3,925,081 1,708,386 $2.30
renewables programs FY2017 $5,124,231 1,606,644 $3.19
PGWIS Sept 2017 - Aug 2018 $1,390,310 222,570 $6.25
Sept 2016 - Aug 2017 $1,462,930 204,990 $7.14

Table 32 displays the costs of saved energy across all eight low-income programs listed in

Table 16. We calculated that the D C S E UR¥ 2018 cost for gross and modified gross electricity
savings for low-income programs was $511/MWh and $473/MWh, respectively. These were

both lower than in FY2017. I n addition, we calculated that
modified gross natural gas savings was $34/therm and $15/therm, respectively. These were

also lower than in FY2017.

Table 32: DCSEU Cost of First-Year Low -income Energy Savings
Cost per Unit of Saved

Eval E i
Fue! Fiscal valuated Energy Savings S
Savings - e
Year Modified Modified
Type
Gross Gross

Electric FY2018 $5,307,719 10,379 MWh 11,232 MWh $511/MWh $473/MWh

FY2017 $3,376,742 5,571 MWh 6,085 MWh $606/MWh $555/MWh
Gas FY2018 $990,019 28,737 therms 65,911 therms $34/therm $15/therm

FY2017 $2,726,596 51,133 therms 80,939 therms $53/therm $34/therm
Total FY2018 $6,297,738 38,288 MMBtu 44,916 MMBtu $164/MMBtu $140/MMBtu

FY2017 $6,103,338 24,123 MMBtu 28,858 MMBtu $253/MMBtu $211/MMBtu

Because low-income projects typically require greater levels of program investment, the costs of
saved energy are higher than for other types of programs. We calculated the cost of saved
energyf or D CBuvibhcdmse programs to be about four to five times greater than the cost of
saved energy across the entire DCSEU portfolio. This result is similar to the findings from a

13 bemand Side Management Program Annual Report, FY 2018 Results. Philadelphia Gas Works. December 2018.
4 Demand Side Management Program Annual Report, FY 2017 Results. Philadelphia Gas Works. December 2017.
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recent national study that estimated the cost of saved electricity for low-income programs as
approximately four times greater than for other types of programs.*

2.2 COST-EFFECTIVENESS ASSESSMENT

The NMR team modeled the cost-effectiveness of the DCSEU FY2018 program offerings at the
portfolio level and for each of the energy-efficiency programs that were active in FY2018. All of
the NMR teamds model Satigtal GostsTesd(®QT)eperspactiva. ghe &CT is
a variant of the Total Resource Cost (TRC) Test, which includes various externalities and a
lower societal discount rate than the discount rate based on the utility weighted average cost of
capital used in the TRC. The discount rate determines the net present value of future resource
savings. Table 33 lists the cost and benefit elements included in the SCT Test.

Table 33: Societal Cost Test i Costs and Benefits

SCT Costs SCT Benefits

Incremental Measure Cost Avoided Energy Costs (kWh, MMBtu)
Other Financial or Technical Support Costs Avoided Generating Capacity Costs
Program Administration Costs Avoided T&D Capacity Costs
Evaluation, Measurement, & Verification Avoided Water Cost

Reduced Risk\Increased Reliability

Reduced Operation and Maintenance Cost

Benefits from reducing environmental externalities,
including air and water pollution, GHG emissions, and
cooling water use.

Non-energy Benefits (NEBSs), including comfort, noise
reduction, aesthetics, health and safety, ease of
selling/leasing home or building, improved occupant
productivity, reduced work absences due to illness,
ability to stay in home/avoided moves, and
macroeconomic benefits.

The primary data sources that the NMR team used for the cost-effectiveness assessment were
as follows:

1 Measure-level energy savings, effective useful life (EUL) assumptions, incremental
measure cost values, incentive amounts, and projections of operation and maintenance
(O&M) savings from the DCSEU tracking database.

1 Non-incentive expenditures for program administration and delivery, as provided by the
DCSEU. This includes both costs that were allocated to specific tracks and common
costs for support services that are assigned at the portfolio level.

'* The Cost of Saving Electricity Through Energy Efficiency Programs Funded by Utility Customers: 20097 2015.
Lawrence Berkeley National Laboratory. June 2018.
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1 Avoided cost assumptions, as documented in a Program Implementation Procedure
document. The NMR team updated the forecast of several key energy elements to
reflect current market conditions in the Mid-Atlantic region, as discussed in Section
2.2.2.

1 Realization rates and net-to-gross ratios, as determined by the FY2018 impact
evaluation.

In addition to the detailed information contained in the DCSEU program tracking database, the
DCSEU provided the NMR team with its cost-effectiveness findings for FY2018. The DCSEU
calculated a portfolio SCT ratio of 2.14 and $136.7M of net benefits at the portfolio level for
FY2018. As a first step in the analysis, the NMR team developed a parallel set of calculations
using DCSEU inputs, assumptions, and formulas. This analysis returned a portfolio SCT ratio of
2.34 and $147.6 million in net benefits. The NMR replica model generally calculates higher SCT
benefits despite treating interactive effects that increase heating fuel consumption as a negative
benefit instead of an SCT cost. Section 2.2.1 provides additional details about the differences
observed between models. The NMR team produced three additional cost-effectiveness result
scenarios using different inputs and assumptions. The four scenarios are described below. The
results are summarized in Table 34 and presented in detail in Section 2.2.1.

1 Scenario #1 7 Modified Replica: Replicates the DCSEU calculations with corrections to
inputs and formulas. The first modification in Scenario #1 was formulaic and was also
noted in the FY2017 report. Some measures have interactive effects on other fuels. For
example, installation of cooler LED lighting increases the consumption of fossil fuel
heating systems because there is less waste heat in the space. The DCSEU treated this
heating penalty as a cost for fossil fuels and a benefit for electricity and water. The NMR
team standardized the accounting across resources and treated all interactive penalties
(and associated externalities) as a negative benefit. This does not affect the Present
Value of Net Benefits (PVNB) calculation, but does change the SCT ratios because
dollars are moved from the denominator to the numerator. The second correction was an
adjustment to measure costs. In reviewing the FY2018 financial data, further
adjustments were required for total costs and lifetime benefit years. In some instances,
the customer share and the utility share did not add up to total cost of the measure. In
other instances, negative shares balanced with positive shares and resulted in net zero
total costs. The NMR team adjusted cost shares to ensure positive shares for customers
and utilities, and that these shares added to the correct total cost. Zero total costs were
maintained whenever appropriate, such as for the money only measures. Measure life
was restricted to a max of 30 years for all measures.

1 Scenario #2 i Updated Avoided Costs: A review of the DCSEU screening
assumptions during the FY2017 evaluation revealed that several key energy benefits
were based on a somewhat dated forecast from 2013. This forecast was developed at a
time when market prices were higher in the region and the study forecasted an increase
in energy costs over time. In fact, market prices of electricity and natural gas have fallen
over the last five years. Section 2.2.2 discusses the development of updated screening
assumptions in more detail. Scenario #2 relies on unadjusted energy impacts as
captured in the DCSEU tracking system. In addition, the 15% spillover assumption
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applied to measures with solar in Scenario #1 was excluded from Scenario #2 as the
NMR team believes attribution effects such as free-ridership and spillover should only be
included in the net verified savings scenario.

1 Scenario #3 1 Gross Verified Savings: This scenario relies on the updated avoided
cost forecast and incorporates the realization rates as determined by the impact
evaluation. Realization rates are applied to the first-year savings and future adjusted
savings (in the case of measures with dual baselines) equally.

1 Scenario #4 1 Net Verified Savings: This scenario relies on the updated avoided cost
forecast and adjusts the reported savings in the DCSEU system by both the realization
rate and net-to-gross ratio. Regardless of program delivery mechanism (incentive vs.
direct install), incremental measure costs are discounted by the applicable free-ridership
rate. The net-to-gross ratios applied in Scenario #4 account for any spillover benefits in
lieu of directly applying a spillover assumption, as was initially included in Scenario #1
but excluded from subsequent scenarios.

Appendix A provides descriptions for each of the program tracks offered by the DCSEU in
FY2018. The program groupings shown in Table 34 and subsequent tables are a function of the
way DCSEU reports direct costs. Track-specific direct costs were provided at the four digit job
level and some jobs include multiple tracks. For example, job number 7520 includes three
commercial custom tracks: Retrofit (7520CUST), Market Opportunities (7520MARO), and New
Construction (7520NEWC).
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Table 34: Societal Cost Test Ratios by Scenario

Modified Updfalted Gross .
; Avoided - Net Verified

Replica Verified )
Program(s) : Costs ) SEWVI]

Scenario Scenario Savmgs Scenario #4

#1 Scenario #3
#2

Solar PV Market Rate 1.82 1.03 1.03 1.03
Low-income Emergency Equipment 043 047 0.47 0.47
Replacement
C& | RXT Equipment Replacement 7.57 6.02 6.11 5.99
Market Transformation Value 6.67 5.46 6.01 5.93
Commercial Upstream i Lighting 8.81 7.15 7.37 7.30
Commercial Custom 2.01 1.65 1.64 1.59
Low-income Custom Projects, Implementation
Direct Install, Income Qualified Efficiency 2.02 1.66 1.65 1.65
Fund
Low-income MF Comprehensive 2.24 1.77 1.78 1.77
Low-income Prescriptive Rebate 11.44 8.08 8.12 8.12
Retail i Smart Thermostats, Efficient
Appliances, Heating & Cooling, Lighting, 4.39 3.61 3.38 3.15
Market Rate Home Energy Conservation Kit
Low-income Home Energy Conservation Kit &
Retail Lighting Food Bank 7.90 6.82 6.82 6.82
Residential Upstream 5.52 4.24 4.24 4.99
Total Portfolio Level 2.34 1.88 1.87 1.83

Incentives are neither a cost nor a benefit in the SCT Test. The incremental cost of the efficient
measure is included in the SCT regardless of the proportion paid by the participant and program
administrator. Program administration costs are treated as a cost in the SCT and include
planning, IT, evaluation, marketing, customer service and all other non-incentive costs. Table 35
provides a breakdown of the FY2018 cost elements after moving increased fuel consumption to
the benefits side of the ledger.

Table 35: FY2018 Cost Summary

Parameter Cost Component FY2018 Portfolio Total
A Incentive Payments $9,484,226

B Participant Cost (Net of Incentives) $90,615,917

C Incremental Measure Cost (A + B) $100,100,143

D Track-specific Administrative Costs (Non-incentive) $3,350,970

E Portfolio Administrative Costs $6,683,822

F Total Program Administration Cost (D+E) $10,034,792

G Total SCT Costs (C+F) $110,134,935

There are two different bins of administrative cost listed in Table 35. The track-specific
administrative costs (Parameter D) are allocated to a specific program track, so they are
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